REMOTE CONTROL KEY FOR A VEHICLE 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[001] This application claims priority of Korean Application No. 

10-2003-0070618, filed on October 10, 2003, the disclosure of which is 
incorporated fully herein by reference. 

FIELD OF THE INVENTION 

[002] The present invention relates generally to a key for a vehicle, and more 

specifically, to a remote control key for a vehicle. 
BACKGROUND OF THE INVKNTTON 

[003] Recently, vehicle keys including a transmitter for remotely locking and 

unlocking the doors of the vehicle have increased in popularity. 
[004] The vehicle keys may generally include a gripping portion and a key 

plate portion, in which case, the transmitter may comprise a printed circuit board (PCB) 
contained in the gripping portion of the key. An antenna for transmitting 
electromagnetic waves produced by the transmitter usually comprises either a printed 
pattern on the PCB, or a wire antenna contained in the gripping portion. 
[005] According to this type of prior art design, the antenna may be limited in 

size by the shape and dimensions of the gripping portion, consequently limiting the 
wave strength transmitted from the antenna. In addition, when the antenna is contained 
in the gripping portion, at least a part of the wave strength generated at the antenna may 
be blocked by the surrounding gripping portion. 

SUMMARY OF TffE T]syF,NTTON 

[006] An exemplary remote control key for a vehicle according to an 

embodiment of the present invention includes a gripping portion, a metallic blade 
portion projecting from the gripping portion, and a transmitter contained in the gripping 
portion and electrically connected to the metallic blade portion. 
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[007] In a further embodiment, an exemplary remote control key further 

includes a switch for activating the transmitter, wherein, under an operation of the 
switch, the transmitter transmits an electromagnetic signal through the metallic blade 
portion. 

[008] The transmitter preferably includes a transmitter module for sending an 

electric signal to the metallic blade portion, and a static electricity shielding circuit 
disposed between the metallic blade portion and the transmitter module for shielding 
transmission of static electricity from the metallic blade portion to the transmitter 
module. 

[009] The static electricity shielding circuit preferably includes a pair of diodes, 

wherein the pair of diodes are reversely connected in parallel. 

[0010] The transmitter is preferably connected to the metallic blade portion by a 

connecting electrode, and the connecting electrode is welded or soldered to the metallic 
blade portion. 

[0011] It is also preferable that the transmitter is connected to the metallic blade 

portion by a connecting electrode in such a manner that the connecting electrode 
includes a metallic ring, a raised lip is formed at the metallic blade portion, and the 
metallic ring of the connecting electrode is engaged with and pressed to the raised lip. 
BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The accompanying drawings, which are incorporated in and constitute a 

part of the specification, illustrate an embodiment of the invention, and, together with 
the description, serve to explain the principles of the invention, wherein: 
[0013] FIG. 1 is a perspective view of a remote control key for a vehicle 

according to an illustrative embodiment of the present invention, with portions shown in 
cross-section; and 

[0014] FIG. 2 is a circuit diagram of a remote control key for a vehicle 

according to an illustrative embodiment of the present invention. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0015] An illustrative embodiment of the present invention will hereinafter be 

described in detail with reference to the accompanying drawings. 
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[0016] As shown in FIG. 1, a remote control key 100 for a vehicle according to 

an embodiment of the present invention includes a gripping portion 1 10 and a metallic 
blade portion 190 projecting from the gripping portion 110. The metallic blade portion 
190 is a key plate portion that may be inserted into a lock (not shown) of a vehicle door 
and used, for example, to lock and unlock the door. 

[0017] A transmitter 120 is located in the gripping portion 1 10, and is 

electrically connected to the metallic blade portion 190. The transmitter 120 may be 
made in the form of a printed circuit board (PCB) 130. 

[0018] A connecting electrode 140 extends from the PCB 130 and is connected 

to the metallic blade portion 190 such that the transmitter 120 and the metallic blade 
portion 190 are electrically interconnected. The connection between the connecting 
electrode 140 and the metallic blade portion 190 may be implemented, for example, by 
welding, soldering, or other techniques known to one of ordinary skill in the art. 
Alternatively, the connecting electrode 140 may include a connecting line 141 having a 
metallic ring 142 formed at an end thereof, and the blade portion 190 may include a 
raised lip 195 that may engage and retain the metallic ring 142 (for example, the 
metallic ring 142 may be pressed onto the raised lip). 

[0019] Still referring to Fig. 1, the remote control key 100 may further include a 

switch 150 for activating the transmitter 120. The transmitter 120 may detect an 
operation of the switch 150, and consequently, transmit an electromagnetic signal 
through the metallic blade portion 190. That is, when the switch 150 is operated, the 
transmitter 120 may send out a predetermined wave signal through the metallic blade 
portion 190. 

[0020] A circuit diagram of a remote control key 100 according to an illustrative 

embodiment of the present invention will now be described in detail with reference to 
FIG. 2. As shown in FIG. 2, the transmitter 120 includes a transmitter module 210 for 
sending an electrical signal to the metallic blade portion 190, and a static electricity 
shielding circuit 220 disposed between the metallic blade portion 190 and the 
transmitter module 210. The static electricity shielding circuit 220 shields transmission 
of static electricity from the metallic blade portion 190 to the transmitter module 210. 
[0021] The above-described function of the transmitter 120 is accomplished by 

the transmitter module 210, the detailed structures and functions of which are known 
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by a person having ordinary skill in the art. The transmitter module 210 includes a 
ground electrode 215. 

[0022] Diodes 221 and 222 are disposed in parallel between the metallic blade 

portion 190 and the ground electrode 215, and interconnect them. Directions of the 
diodes 221 and 222 are opposite to each other. 

[0023] According to the present invention, the key plate or blade portion may 

serve as the wave transmitting antenna, resulting in increased wave strength, and 
consequently increasing the distance the signal transmitted by the remote control key 
100 can reach. For example, a conventional remote control key (e.g., having an antenna 
contained in the gripping portion 1 10 as a PCB pattern or a wire antenna) may have a 
transmission range of about 10m, while a remote control key according to an 
embodiment of the present invention may have a transmission range of about 15m. 
[0024] In addition, with an embodiment of the present invention, the circuit of 

the transmitter module is protected by the static electricity shielding circuit 220 in the 
event of an electrostatic discharge occurring between the remote control key and 
another object (e.g., a door frame of a vehicle). Therefore, even after a strong 
electrostatic discharge has occurred at the metallic blade portion 190, the wave strength 
of the remote control key is maintained. Such a protective effect can be confirmed by 
an electrostatic discharge (ESD) test. 

[0025] The following Table 1 shows the result of an ESD test of a remote 

control key constructed according to an embodiment of the present invention without a 
static electricity shielding circuit 220. Table 2 shows the result of an ESD test of a 
remote control key according to a different embodiment of the present invention 
provided with a static electricity shielding circuit 220. 

[0026] A unit decibel milliwatt (dBm) in the following Tables 1 and 2 denotes 

an absolute power level referenced to lmW, which is a term well known to a person of 
ordinary skill in the art. 



4 



Discharged 
voltage 


Signal level 
after test 


Discharged 
voltage 


Signal level 
after test 


0 (Before test) 


-22.13 dBm 


0 (Before test) 


-23.69 dBm 


+10.0 kV 


-22.53 dBm 


-10.0 kV 




+15.0 kV 


-22.11 dBm 


-15.0 kV 




+17.5 kV 


-23.72 dBm 


-17.5 kV 


-26.39 dBm 


+20.0 kV 


-34.17 dBm 


-20.0 kV 


-44.22 dBm 


+22.5 kV 


-51 .36 dBm 


-22.5 kV 


-55.17 dBm 


+25.0 kV 


-57.11 dBm 


-25.0 kV 


-58.03 dBm 


i +27.5 kV 


-58.44 dBm 


-27.5 kV 


-58.33 dBm 


+30.0 kV 


-58.61 dBm 


-30.0 kV 


-58.61 dBm 



[0027] 



Table 1: ESD test result for a remote control key according to an 
embodiment of the present invention without a static electricity 



Discharged 
voltage 


Signal level 
after test 


Discharged 
voltage 


Signal level 
after test 


0 (Before test) 


-25.06 dBm 


0 (Before test) 


-25.44 dBm 


+15.0 kV 


-25.31 dBm 


-15.0 kV 


-26.06 dBm 


+17.5 kV 


-25.31 dBm 


-17.5 kV 


-26.81 dBm 


+20.0 kV 


-25.75 dBm 


-20.0 kV 


-26.44 dBm 


+22.5 kV 


-26.14 dBm 


-22.5 kV 


-26.42 dBm 


+25.0 kV 


-25.64 dBm 


-25.0 kV 


-26.44 dBm 


+27.5 kV 


-25.64 dBm 


-27.5 kV 


-26.56 dBm 


+30.0 kV 


-26.14 dBm 


-30.0 kV 


-25.33 dBm 



[0028] Table 2: ESD test result for a remote control key according to an 

embodiment of the present invention provided with a static 
electricity shielding circuit 220 

[0029] As can be seen from the above Table 1, in the case where the remote 

control key is not provided with a static electricity shielding circuit 220, the output 
signal level of the key is steeply deteriorated when an electrostatic discharge of more 
than 20.0kV is applied to the key plate portion, for example, because of damage in the 
circuit of the transmitter module. However, as can be seen from the above Table 2, in 
the case where the remote control key is provided with a static electricity shielding 
circuit 220, the transmitter module circuit is protected against an electrostatic discharge 
of 30kV such that normal operation of the remote control key is preserved after such a 
high electrostatic discharge. 
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[0030] While this invention has been described in connection with what is 

presently considered to be the most practical and preferred embodiment, it should be 
understood that the invention is not limited to the disclosed embodiments, but rather, is 
intended to cover various modifications and equivalent arrangements included within 
the spirit and scope of the appended claims. 
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